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Abstract of Japanese Laid-open Publication No. 59-85665 

A combination apparatus for supplying a fluid to a patient , 
comprising! 

(a) a main body defining an inlet, an outlet, and a valve 

seat; 

(b) a valve member of a resilient material having a first 
portion which can be pressed onto the seat to form a closed valve 
together with the seat and which can be moved from the seat for 
opening the valve, and a second portion which is disposed 
laterally to the first portion and is positioned on the main 
body in order to provide a supporting portion for pressing the 
first portion to the seat and for moving the first portion from 
the seat; and 

(o) a cover portion which is located on the second portion 
of the valve member and is attached to the main body to exert 
pressure on the second portion of the valve member in order to 
maintain the Inside of the main body in a bacterial sealed state. 

This invention also provides a pump and a cassette which 
operate to supply fluid through the cassette at a precise rate 
in a controlled volume to a patient* The cassette is 
constructed to provide a bacterial seal even while fluid is 
being transferred from a source of fluid to the cassette or from 
a cassette to a patient. The cassette is able to provide this 
bacterial seal because it has no moving parts and because it 
has no parts which communicate with the fluid and the atmosphere . 
Since the cassette provides a bacterial seal under all 
circumstances, the cassette can be used for the infused 
introduction o£ fluid to a patient as well as for the Inhaled 
introduction of fluid to the patient. 
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(4) XPt% »Pt» #^-^*»* + ** 
*> K Jft IS *" - h*^llt*tt«tt**1 



afcfc^ BB#»«f 2 L-CE 

(2) # © N IK 1 W IB* © ft « lc * </> -c, 

flMe^tttt^ffi©^*^'*-®***^^ * k *=> A* 

rfiffi^x y/*-flJ#fifc*W-t|fll8 fr' ~ ^ * ftt # 

(3) fi^m^OWeHWIffEttottBKfr^T, 
BB**fc»l»-t, 

B t * + * WR##«ttt*c**»»tttieAP 

L, * fc*T jftiMtt UK K * A * ii K A □ t T * 
y/i-fcO|l|jO«l»a*tBit*» A*^©«£ 
ftttBBBo 

W «ttB*©BB«19lie*©*«fc**'^ 



* itft &V\1iLW:K & Z>*$K\ri M&lh o b * * y /* 

-t©wo«#aatiiiii-t&, *#*>©»"*« 

#ft l£ ft o 

(5) w^w*o«behiiibiib*iko«kk:^^-c, 

ME#«S*f©«rE«r2ffil#BU ffl USA P * X O'Ui 

fl&E**flft:*t*rMIII^-^*#fi!t**fc*fc* 
Mr A3 IC Jt O T » B '* # IC *J l, T ff EE'* 

JB3->©fl£#tfif&tt«o 

(6) 4»m>ffl^offiaft2jRBtte>ttiftic»^x % 

ME#*tt*£©*x^'«-lfc#**L/*:Ptt 

* J> * IIIIBAPfrXOfliJDliTotttlc^^t 
Hft BC * * A m ■ ^ - * * Ml » + * * *b © ft ft 

tism^u* x vto p x jTotttticiriA-twE* 

^iM«U^4> A*^©*lfc*4tfettfto 

(?) **^ffi#*ttte**fcafr©*a#fc*ttttfc 
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mead** tfiup taai^taf*^^ 

X * © * Jb IC * w t 0 J> jb * * * L * 
-t © * * t s 

- * *U # £ , M»'J?-*-tt»*fe|RS«*i.rt: 

B V MB tfifxy/f-wiciii 

•S i\ y * c> ffl K »c MB * «/ - a> 

LTttflE«#3ii-CfrJ>* t*BEy*-*± 
OWBBBi»iL«(i<«l^ttl«IB**JiOBi? jt'ft K 
X ^ T IT A * it , IIIE.IIf-^ll^tdBt*. 

(8) 4»lfM*©KNM7;p(Elt©KBIC»'t*" > C* 
»E9t-t»»tt» MEAnfc-XO'lttaxj^T 
©ttttK*i*TMIIW^~**»]«*Afc«>*c, M 



HeAa*XtftBPX))TfcEttS tiX * « * *\ 

(«) 4*WW#©BBIIlBfflBi»«>ttfi»C-*^^"t* 
*E*tt«*»ctt*E*«~*'Xl>T€>ttttlc* 
^ T * Mi « £ # R & &tJB2&*S8(S#tt'**-- 

Xt#MI***^»*C* ^ iS » 3 

*A:*©B»»#*ci'P-c«^**t4»*»c«t^ 

x * * a # -s © n # « m tt* o 

del «|>IN*©BBB99IBtt©ttBK;ir^i:^ 
m 1 «f*tttt*Xtffir2i*f^«**Lfc:frtt« 

a p * jM o -c^xxA-rt^©«^ett»*ft^tu 

^^WDta*«f*©«tntfijtU% '* A: M E « 
2 fcfNtttt * w T tt* iBDtjftotf 

-c^x^/^-rt^A^flc^^^n^Baiki-iA* 
^©tfttttttettfto 

# will* ©'«» m 1 o Bmmo'm'wtitc+iAX* 

fit *B# Ml tt tt s M B A a * x to a X M ± ©tt fit 



fc*u*-c* ftkB*# £ t % (fCMD« A>fr jifja-t 
03 «^Wtt><H^**fc*©tt**>*tttt»C 

H ttE*ttKW3IL, »1*ttttft*Xtfm 
2*^tt»t*Lyt^««T*ot, IttEfttt 
ftttl»EflMi*ftittttK:**"Ctt, ADif-x 
f /« - £ © Ml ?C *✓ - » fiJi L v rt* O f- x > ,« 

- £ ib p t © mi fc&jfi*-*, &o se ar 2 # ft tt ft 

IC^^tW^ III P t f X y /< - i © |W }C'/ - A 

* 4 * do Bt; *r ^ tt * * ± i *c ms » - 

-t©#&ft±> 

tmrn-t zit*>K*it t »!&•■*•* ft # *r is * tt 
ft t £ ^> -c , WE«lfcf*tt«*xcfiK2afl; 
"tt tt *c ^ ^ « « © * »c. w » L.-t » jk te 
(c * ^ -c * i> , # tt ft & m 1. »>tt ft It A 1$ 
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y^-^e>Hiatii^til^t^i)«*> tit 

tte&i-z i $ *m&K* -?x \* *>s -toft* 

o* #tHfl*©*&iBmi2£te«o tt tt * 
IIOie#&«£#ttfc©W©jWHv-^tt % A p » 
l CJtttiP i D±^tt« lx IN 15 ft * tt ft ft tt £ 

m k x *r m * utiifxy/f-taaLA^p 

* # HU SIEAPtt^Ri.HLtf xy;< 



lift 85 * ffi* ^iafflL^ AD ^.ttfWPfrflL 

x\s> *>< * ©•* t . 

H »BAoK ^w t m- IB* ft £-ttl*«i»c»tt 
••MM *-t#rt m- 1 *fttttt f» 2 

APfcft^^^tt^Jtf^o-^rtO&fllJ^© 
H flfl 85 Ui P * * T flr IB * £ » fH fc & M 
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**^©flti*iM&»«o 

09 rctt«*©«&HWl3#tett©tt1lfc*v*'t* 
ttiB**tt* 1 oca i jt«>tt«***% W'tEffl* 

fcfcK*B«1ffll>iL*lfcllfctt»+*»2©IH 

j> it *> £ a * # * > jjo«e^jii5JiB*^ffltt> * 

^ / «-fl^^£E{ft#3*L^^&*Jl:£^©8tfl : fll;jte 
gfto 

^»loPflWttlH.t^^t*^*^^ ffl IB $ & 

» m it * * * * wM%ftm$ift*ftt.t*>Kmn 



* # * *r Cf *■ ^rfrtoffiWj^&WP^©*** 

<fc « 2 # ft Iff ± * m I* K til ft .3 * A « A K 4 O 
T ^ t \ fit/ ftii *f 4* M © ?3 © 1 O m 1 ift W K * 

w «* ir nr* © tt-w mm 7 bb « © a a k *> * -c, 

ME» 1 #-*ttt*-X tf* 2 fc tt* AP*i 

op w a t j? ± © (ft Ht k & \n x s t i't Kmm 
* - a- * MM. l* rtuie^o-^ttAD * j: m tj 

t iiJt -t *> nm ^©«#«»««o 

00 W HF W ^ © W Wl « 1 8 ' W K W5 © ^ « »c ^ 
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L> * fc* 2 ftflMC 2. * * 1 J: (/to 1 <fc 

R|C* > &^2^«fefit|B|«il^^ltR^^*jjBl*^© 

tt tfftll!;#©ttB*i9#|2tt©&«fc*ia-t\ 
|C» *#©*!£* ft £ #£E#* U * fettle** 

w flfnFW*oiaffl»2oiii3woft*K^^-Cv 
k* i*$ftft**2*t*ii wie«2 

W ttftSfl*©ttBB*2 2;aia«t©&jKlc: ir V> 



»«"B59- 85665(4) 
4*<D5lftfiiltttty Krt*. * 1 b ? K * 

# & J* fit o 

fcl £ & too ft 

H ttE*tt Jifc*** ^o*f^iHK 
ftftii£&*2afrttK&t*u ttKSMttft 

T fct , AD*ftOT*#?3'NA&$fcf*© 

fit n * $s u , ^-p*^^p>aip^ot*^o^ 

« h s 



* ii t * * rt a & w # © » it t n & L * fl» 

ilL-rKZia-M», * © I? Ifc 3£ « 

W ^IHFW^O<l5B9»2 3|Riei|«Ott!»rc^^t, 
ttE#&ffi£tf;, ^»li**fco|yio«i^-> 

ic^iuiuau, *tt*xtf#i*{i© 
WWffif * 1 fctttttt* x tf* 2 aiuttflt 
^aft-cft *fl|fcfc*c>T*2> > ttKff-K*tttt, 

hs wis, Jfciar i &«it*c it ^xvxh A#*s© 

fill K # & tt AD<^i tfHia J; i> JhottffiKfr 

*ftt 1 1 Kmn * + & simoom it 

« id a m o 

« ff ft NT* Ottlfl'fc 2 4 WftM<DmKK**X* 



fe) « ft in # e> tt ra m 2 4 jh ae «t © & » k * ^ 
«na^ltfe«±*rx tftt k # # ± tt is j>. it to a« 

to-c^Ht^AyttofcfijiflfiflTIB-c, ^ * ^ /< - 
b©j)tt#©«tiLtfc4i*rt:toJCiR*Bn«38r% * 

w * 1 ttii**x #* 2 ^-catt^rae 
>- '* - ^ at l , iwaew 2<fttiitK*'^t:«:, m 
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2 ttftfc $> * b» rcw; * 
t**tt«£ + *jft*^©fctt#»;£f& 0 

t tiff* * tffl 2 

W ttttn*©*nft2 9jfllBiK©#ttK:»lAT, 
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mm* - + &#mw.xt>vx* m 1 « 

fc*^Ttt. AD *&ot:*#rt^A*ittf*© 

ffl to v - * % j& lii t z> m& fc-c & x * A q 

frfl^T*<*rt^A*ift#©«ft*WfcL^fl 

•v-rtx^-Cs -5 w«e if? &««©/£#© 
*»K:*p»t*«'Uijt*cii[jsi«auT: % & # * # 
K*flt*&UiAj^ft«****K:*9-ciA«* 



.fWet?«&«**fKr§e#fc©:£ ft K*MXs ^>ow 
5ft ft <ft jft it o 

*c>*r*tt*fil1!*f*tt*i:J&2 
ttf*ttwt©W)Tttft**&^*©lliltottllt*««l: 
H-ib^, Jt?Jtt&« frE»IS«ft*J L t # # L^ffe 

n'j k 3* ife -f * it *> © m m. z>* * tfjrt&m>itf*si& 



&«±ftia:l* e> ft-c^ AJfc^©flEfM<l&&«o 

m ^it.w^oisgfl m 3 3 m&womm.K*^x* 
^rs/- >[cwLt«'»BjiBt*pt> # m « * m 

1 fcffcttfc * * !>*tt2»f|ittt8Kfc«3**t± 
©T**5¥&&ftf*rfr** MeffttKflK trftllffd 

itru>**i#^©«ttt«i&ii«o 

« »lffm*©»WI» 3 4 # fC*i©&Rfc t> 
T, **tt%*C»IBII^T^t»fl!EU. Aft Ifl * JK 

mmK^a&xtfii\nx!>T<DtiLtiiK**Xs * 
ft t t i frCfilW f - a- *J£j& L* jW82*gl&i/*ifiH; 

IN ©HAHf-Afcl***.*** 
tUtlc. M Hi! Wtt«R«: ttK WW 

ft«ttWja*«Jb3(cfl:i©M©jtt[»^-^IC^« 

Jfc « © *ft W Ht M K « o 



<«> JA * m ft * (ft Mr * * it & © m & to * K R *c 

-ttrtlfc^t^iS^, *MB * * «; W * * 
© * * t % 

(p) ^ a - ?C fc y * o - ©Hi » JC *r It * 9 
- ^ «U » % ftUKV t-^IP^*^ Wl"5nA 

SB U * - * tt ffl E * ffi * * ^ >« - A *c E li- 
ft*).* ^OlWlCf - t t 
*#iK't*fc«>#c, lift E ^ * x /« - .© A tt K », 
L T fl» BE * * it -c H » * * W E 0 7 - -b 
&MrKia*jk$ffi£-ti-MB 4= f* -t © ® U it «> 
X "t "if X. h it , Mr E V > - * ffli ft * M > E T * 
v /« - £ £ i (c flQ ft * - 09 4ft K Hi t* L X ** 

B(, K ^ o - * fi ft © # A frc ft- t *T ft 
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t ft K Ml E W & © # to K * «* * 5V"tt Ml a © W 
I^Jtfcft«W&l,fc*«©to*** *» E H 1» 

CiHlitiA*'NO»ll:«ll»Io. 

w mwttii*4>mton s 6 ykj&mo&itKtt\»Xs 

Mr E V y-^^ttKttWKEaltiitfttttJZWWo 

t§ & tc * ^ -c & jtt.ffli # # ft *t *> it x * i> s Mr e & 
&&fttt®teWteo%faKt?^x*p-**wm 
&ittoomMM#K&ti%rL&m&K*vx 
^*jft#^©tftwifc*&ft«o 
w & ft m * o « wi m 3 7 & e «t © $i m. k & ^ t, 
Mr le u t-^»«o*tt»»ic»Ltj»^witii 
is ft it , * -3 fif/ im n - * * m i e # # © # to -< w 
*s ft ^ * ft *> k * m m & & o 15 fa k ® *h *i m * m 
MM# t , mi mb jbu m n *r t e # se © # mj ^ m m 

t- Z> 1t*b K s fifj fli! KM JW « «T *C « L T «S ^ 6<J fC 5t li. 

w ^ rr- 1« ^ © (Ms im a 3 8 # ie jr © ^ it ^ ^ -c % 
w ie ^ -t* - ^ © ftfj «l! # j£ © fa (c © ^ * >t & ft' 
a* * m.k t * ft * ie s m/ ie m wi m «• i" ?• - ^- «s 



ttkKtl LX tt-ft ^K5*^«it/tl^Wt#tfB^ 
^©Cft^.^l&^fi5:o 

M ffh«*0«H»3 9 MBIloIllCJpVit, 
.^B-^jftiMriEWftO^rtJ&W©**^***^ 

mibtottKM Lx&ft(&Km&*tiitmm**tr 
y + ft* ©M#fe-e«if».K 

ffl XBfc, lllP'i* #f-ttt**tft* 

fths 

i«*otCTtt«nft^i:^^"t-*ft*frc^it:^ 

- hKMLXWtt1rtbti+ 3)»c>^B5^tM<ft 

fia. a- 1 , mj k m 1 m ft k n u x m » ^ ft e « « 

it x ^oMUC^-hfcWbTflQBIfflW^fcJT 
^ *t & ft y> s * ft ll(r IC S5 1 tJB ^> 5: Ml IC ^ — Y i>* 
b%$m* # h iL#><OXttUft Z&^-t h it*>Ks 
fiUHD^^-tK^fW^itftS52S4>ttirt-A^ 



* -=> Mr. b# ^ A * m m * - ^ & Hi k m » -j- £ 

ft^fc, fltKC^fi(S«-©MlE«2f{li^K:WLX£E 
^fc^^iftyjfrCx MlB*<4^TO Wttfe-itft * 
- SB # t , 

H (t E* % M < ft * (C Mi E^MBi *t © » 1 ff a- 
******* «>»c» Ml Bfi^^tt t t.Ofttt 

« e> , ftijfiCifpaB^±*ci^«itft^fit, 

W ftftB^*liS < fta&*CttErt-ttJ*r©« 1 
*»*-t*ftto*c» MEtt*£1t. fcft*.Lftli 
ftr^« i * # *n 

Ml B*^-«J»KlttMJE«J*« 

ti*4?»f**jfi«^©«fr«»ttllo 

w n rr- Bfl © m m m 4 1 m ie hk © ^ m k * * x, 

»#*r/K**ft*C»»CWE3t:ft:lcafcf^0{j#cai»« 

it , w <<k « n & h x $ x ** t> s W' fa t iig * ft 1 1 
■ictv 1 Mr b n tsh « iff :n w 3$ « a © « © * m 

* ifi ^ « * ft * IN' Sft »r fig T > ^5 ^ w He 
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w &m to n o mi* o &m z tt *>k &m 

m m -t * it «> k < itiwn&»m.K*i LxtiiftttK 

in raw & r * 4* * rftj tc * m s * 4 it *& te, 

* * , M E W & Iff fcfc > tt 82 « & © # A K * A 

* J&£^©tft##jfesfcflK 0 

Oft^<3*»I'l!, MrE***? h 5ft 

bc *r & ir tuwii- hit&<DW&mm t uuv> 
&x *©tt(*«»«iir»i:*i*-i:; 
m 0 m m w> fc -t * * *■ y /.« - n m m t > 

fUteiftt&yfciOKv * ^ * - ia so *a k: *j L 
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> mtolaim•J>faKMm'r 
*ft * ^'fcisaas iat t » 

h n'e * * /f - 11 a, m \c n u t $ it m k & 

C t fc 4¥ « * * Jft « ^ © « A A'tt 0 

W #K l i»aR©wia!*4 4»ffittottittficiiw-c, 

ME-*"5f*/*-W»«lfc, M tie « 1 * a & £ £ , 
*i*ks ttEilllMttH4i*ft|CAEitA:&l4«c© 

m m 1 * a & /a tc m l x ft in w k & & 3 n ?t 3$ « 

<t * ^ tr & « ^ © 0fe ft « & & S o 

w # w m * © mm m 4 a & te tit © & « *c *• ^ -t, 



Mo . 

to tet*fl!*©tt®8M5£E*fc©&«fc*^"£* 

A # -s © ft # « *& B « d 

09 * ±* \ ±1t LX& * X 

©*b#*>*a«t:> fiman^tt^sti. at 

* M E # * * f tcmAi? «tte«-^*rt:*e>fc. ffy 
E#*«±»»**fc*©»tt«K*:**L-t:i>» 
*©flt#ttj!i&&fifc*w-t* 

H WSt^ttt t^t, NIPS L-C¥^6?JK: 

w in 12 m wm «©r-A«rv t ~ * omwk 



w *e^.t 2f /*-«».«© aft mae 

^ ^ y - Itt m s Uk'K M LX® flit 
m 1 * a tt If: i , 

H W E # a * ^ ^ -c Ml e » » » 
M E HI 1 *A^f»:^^u-c«fna<j^*^«3tLyt 
IH WE^ttHttAfyi^*^*^, »E^^y 
a &m t t # tr 

C t t^«i-/-*^l#^©^^^^^«o 

M «Wn*9«5H»4 6«Eft©«tt*C^W-C, 

5"*-MI«©»»«lt*ti 5 * « 3ft *c « o 

•c ^ h t > At Be ta »is « k & & & -a % ^-t 

A 46 K m B2 0 4B «i«frCW LXtBtftttK&ti-Silit 
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fttttt&Sn 

5. 96 V O tt m * K W 

* IS H A * ft ft <r Pt A M t> * * tt A ft 

Tj&:#'Nffift*{ftte'**o 60 12 * * * >• ft ft 
t A ft ft * * * 5/ h © * ^ * AU * % * * 

♦*«ft t * * y h>.e>jB*-^«i»** * 

Kttiitt&ffi*j$**/t*K:ffiftjd'*ASii*o 
J: * * ftfttt* Jft*rc»*ter**Jl*fc*>fc 

fi)> 8! © J: 9*****-«a»fc4^-tv*-t:4>, #? 

*tW$Jt4>©SKfft-C*^Ti> A ft © * ff # 0 
fcHttt* 4 *«>©*-C *> ^ -C t Jt Iao t©X*4 
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«£ A ft # A S ft b o 

«*aAttfci*A+£fc^©&tttt, £ & # L 
T^*o «JLtf, 1 9 7 6 * 1 0 JI 1 2 0 W©* 
it m y • x. H * V x. y + y x s + • 

7 ? y T y s & tV**tJ-''i-*''>4-*>'K 

#3,9 8 5,1 3 3ff£W#,ifl#S*tTV**i:$* 

n-c^&o tott*y* , tt#±v j-t^Lt^ftt 
tt#ftO*Wlfflll)IKIWL-CO*tt)!iLt»^tt 

*fc#-©«#fcU^ffl^<pft*^o ttie^np 
* % s> ► t wu * a e> sut , #jf©«n#*Lt 



* * s> t tt< ft********** 1 "^ * * 

***^ftft*fc Aft** A-f * < , A 
*frCftA(rj*C«Af4>t«>ICl>«ffl-fiti^t 

9 httfrfttftftW*****^***'** 3 * * 

**ffi*ft*#** t©*&*ft£A*LftAa 
*ric;ujDfir5frLt^*o »te*ftici*^p-^ 
i^^>^ ttc^«-^rt«(liE*fti 

2ft a U> *^MK*ft*:'*p 



»fr * * 0 fWfi3**~***ft***. ,CWlH *'~*' 

WE^fc*JL'tttAnfc*^t# 1 # 3* R * 

**rafifcL, * *m 1 * i tffc 2 ©$f*ttilt** 
Ut^io dtifiimfflfe«W:> tfiafttt«Ktttt 

rffi©ffiM^A*«lft©lfeix**i# UK12 

*BHiL*&t.£#-Cft*o #iK*ftfc*fLT, w 
DK*^T«2 4Mfeti#iftf1*ttfc£&S*, * ■=> 
* *l * * ft fc Ui«'/-^t^^lt^*o 
HB»2*lft*H«1 *l:tfH2©»flitttt*tf 

LtfrD, * 1 »f*tt«K ***** 

I 

tf^p ~*W©&P(]i6»feUJn^©5fc ft © ft it * ft 
« t % **:ll2»flittitlC«tftL"CV»»*ICtt* 
©X 5 *W.n*Mjb + *o itF Kfit 1 * j: # m 2 # 
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ft? S it * X *> *fflfcfc*^Tlo*o ffl IB * x 7* tt 

- * - * u t: ^ * ^ x ^ k m »*e> *t T ^ * o 

M AS * ^ :? yf - m « tt ^ ^Kttfclftff:^** 
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